Introduction

T
HE true natural history of a disease is notoriously difficult to delineate and in some respects exasperatingly elusive. It requires that observations be made on a sufficiently large sample of the disease population to accommodate natural variability, that this sample be representative of the total population of the disease and that the total disease population can be numerically related to the population-at-large. The natural course of the disease is elusive because of an obstacle which in present-day medicine amounts to a contradiction: the representative sample population must come under close medical scrutiny and at the same time not have its natural course modified by treatment ! Before the age of angiography, studies of the natural history of subarachnoid hemorrhage (SAH) and its various causes were necessarily founded on autopsy findings, and little could be done to establish the cause in those who lived. the diagnosis of most aneurysms and arteriovenous malformations (AVM) in the living; surgical treatment soon became the order of the day, and the opportunity to obtain an unselected series of cases of SAH, aided by angiography and unmodified by treatment, rapidly receded.
Much is already known about the natural history of SAH and is a part of everyday teaching and clinical judgment. Recent knowledge is due in large part to a number of outstanding studies (Walton '53, McKissock et al. '58, '59, '60, H55k and Norl6n '63, '64) . A general survey of the literature has been presented by Sahs et al. ' 66, in Section I of the reports of this Cooperative Study.
Among the 6368 cases accumulated by the Central Registry of the Cooperative Study, subarachnoid hemorrhage occurred in 5831. Intracranial aneurysms were found in 2951 cases, and cerebral arteriovenous malformations in 353. These 6368 cases are analyzed here as an approximation to various aspects of the "natural history" of subarachnoid hemorrhage and its major causes. This analysis is, in fact, an accurate history of these diseases in the Study. How close an approximation these data are to true natural history in the general population cannot be stated, as there is no existing basis for comparison. Some general comments can be made, however, about the sample population of the Study in terms of the basic requirements for a natural history outlined above.
The sample population of the Cooperative Study is a large one by any previous standards for these diseases and would seem to be large enough to accommodate most natural variability. It was drawn from 19 University ~0 Aneurysm Study Medical Centers in the United States, and one center serving a large segment of the population of greater London. It seems a reasonable assumption that each participating center observed in its own locale a fairly representative sample of the SAH population in whom an angiographic or autopsy diagnosis of etiology was established. However, as a number of cases in each locale undoubtedly died too soon for referral to a participating center to be accomplished, early fatalities are probably under-represented. In other respects, the Study population appears to be acceptably representative of the general population of SAH.
Two considerations still impede the approach to a true natural history through the Cooperative Study data. First, information is lacking as to what fraction of the total SAH population is represented here. This precludes any calculations of the incidence of SAH and its causative lesions in the general population. Second, considerable distortion of the sample population has occurred through the non-random introduction of special treatments. This factor complicates and compromises the analysis of the natural course of these diseases, especially that of aneurysm. This latter problem has been mitigated, however, by the fact that the London center, under the leadership of Mr. Wylie McKissock, elected in 1958 to undertake a scientifically designed study of aneurysm treatment in which patients were randomly selected for surgical versus conservative treatment (McKissock et al. '58) . This has provided the Study with a sizeable group of patients in whom the course of the disease was essentially uninfluenced except for bed rest. This group has been augmented by eases from other centers which elected or preferred treatment by bed rest alone. As bed rest is probably a natural consequence as well as a treatment of acute subarachnoid hemorrhage, these eases provide an almost ideal basis for study of long-term natural course. A special study of aneurysm treatments, begun in the Cooperative Study in 1963, randomly allocates cases to 4 treatment categories including bed rest. The 25 per cent of eases in this latter category can be expected, in time, to refine further our understanding of natural course.
Age of Onset of First Subarachnoid Hemorrhage
Of the 5831 cases with SAH in the Study, 4880 (83 per cent) were admitted following their first episode of SAH. These have been classified, on the basis of angiographic or autopsy evidence, into three main etiologic categories: aneurysm; arteriovenous malformation (AVM); and SAH of "other cause" (also referred to as "other SAH"). This latter category is a heterogeneous assemblage of diseases associated with SAH after aneurysm and AVM have been excluded by angiography and autopsy, and has been analyzed extensively in Section III (Locksley et al. '66). The frequencies of major causes of SAH in the Study are summarized inTable49.
It is appropriate to begin the study of natural history with the questions: (1) "At what age are patients afflicted with their first SAH?"; (2) "What influence does etiology have on the age of onset?"; and (3) "Is there any difference between the sexes as to incidence and age of onset?"
In Table 50 , the frequency of onset of SAH is tabulated by 5-year intervals for all cases admitted with first SAH and studied by angiography, autopsy or both. These cases are then analyzed in parallel according to the three major diagnostic categories. For convenience of visualization, the data are also presented graphically in Figure 42 .
Considering all cases presenting with first SAH regardless of etiology, the data show that the great majority occurred in the second half of the normal life span. Moreover, 62 per cent bled between the ages of 40 and 60, the years of greatest responsibility and earning capacity. The peak frequency is seen to lie between ages 55 and 60 (Table 50) . 
